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(57)Abstract: 

PROBLEM TO BE SOLVED: To calculate echo path 
connection quantity without detecting one side speaking 
state by a multi-channel system. 
SOLUTION: Echo propagation delay is detected from 
each correlation between a sound collection signal y(k) 
and reception signals x1(k) and x2(k) (3021 and 3022), 
and the x1(k) and x2(k) are respectively delayed, and the 
respective power rates of the y(k) to the delayed x1(k) 
and x2(k) are calculated in each short time (3041 and 
3042), and the minimum value is updated so that each 
echo path connection quantity can be calculated. Then, 
they are respectively multiplied by the delayed x1(k) and 
x2(k) so that echo be1(k) and be2(k) can be estimated 
(3101, 3102), and echo reduction gains G1 and G2 are 
calculated by using the echo beKk) and be2(k) and each 
echo connection quantity and the y(k) (3051 and 3052), 
and the y(k) is multiplied by the gains G1 and G2 so that 
echo suppression can be realized (2081 and 2082). 
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x (w) . y (w) ^r-^n^n^*!)*., Kmmsim&i 

tHg|52 0 4!CSISfi^x (k) ^fUS^y (k) fcA* 
LT, 5MS«^x (k) ^^A^jSnSttMWpSfr* 
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jesp2 o 8 ic45v>t\ mmm^ a^-mmm^) x^ 

h/bSeCto) «riS^il7-UX^a52 0 
xgmtZCtlC&Q* xn-d^b (k) SrfflJffiLjg 
KflH»s (k) *3MiUfe«flB«^s e (k) tfffSti 
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[0 0 0 9] 
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«siSKififw>x if—* k— ocov-r ^o^>*^#fi-r 

g[X If — * £ SifccD-^ * n jfc > £ tfifFfiE-f £ %fT> & 5 
[ooio] cwfgWOBtoti^-v^l^te^T, 

[0 0 1 1 ] 

a. n^**>v (n«2W±<d^s) (o^mm^tm^ 
^ + * ;i/ © §i£M*§ tc n^nmw L t n <B <d x n — © 
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[0013] ^2CD^cOHntC*3V^T 1 £,. £^ 

x3-^*S#»^a65ci:A^T*fr. frll^Ktt^© 

[0 0 14] 
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1 T*ti2fic7)Xt!— * 1 0 4 1 £ 1 0 42 Srffl^fcflJS: 

^•r, m i ^*;KDgi£fi^xi (k)«xe— * i o 

4i T'S£?n> ^2^-V^-;l/tD^|g{l^x2(k){iX 

e-* i o 42T*j?£2n, cne>xe-*io4i , 

1 0 42 TSt«nft«?ttX3HB»6 Oil. 60 
12 ^n^neJSLTxn-^bi (k) . b2(k) 
tLm^n^lOSff^nSo bi(k), b 

2(k) &E<D&k<,mmT*&^Tmmmr3*mt>? 0 c 

cov-< ^n^>- 1 0 3 \c (ifg#<0^^*^Kd^ s 
(k) tLTg^SnSo Se-pTT^f^a^Vl 0 3K 
tii3-OTbi(k) . b2(k) tmmm^s (k) *^ 
iiSntX3-Hi§ y (k) A^m7J 

[0 0 15] C<DX3-SM<I^y (k) «X3-SSS 
g@li^g|53 0 2i .3 0 22 icXttZtl, X3-I8 
jli^lt^gP 3 0 2 1 .3 0 22 icttSfSM^xi (k) . 
X2(k) ^tlZtlAtlZn. x3-S^51S*^gP3 
50 0 2i , 3 0 22 fi^n^nSSSe^xi (k) . x 
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2 (k) ki3-lll^y (k) ©«H«» (tSStBH 

3 — S£&6 Oli. 60U £><HS8jIS£SA Ti , A T 
2 *fflU£2ft«. X3-»»*£*£*3 0 2i . 3 0 
22 T»^?nrcjl3i»A Ti . AT2liSMSP3 0 
3. . 3 0 32 CWe«n. *tt«3 0 3i .3 0 32 

-ctn^HMSfflre x i ( k ) . x 2 ( k ) txfcM 

mmrcirmmztxz* &*5j§@sis3 o 31 . 3032 t 

LTttW*.** F I R7-r-A/*"C*MtU W&mm (») 
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2 ■c*n j e*ia«**ifcs>s«* x,(k) • X2(k) 14 
^n^nsiaawiiKassKz on . zou-emtf 

aBS7-yxS» (FFT) fc«fc9S«HBX'**h/U 
(B»ft*«ffl*) Xi(«o) . Xi(<d) KS»«tU R 
*§l;:x3-g§<I*§y (k) t«»aSfR«aJ«»2 0 2 
■^aWBX^h^Y (<o) tc^StlS, to&SftJi 
«a»*5^. CCTJBWBkttffi** 3 2msfr66 4 
ms (8kHi^'J^256>^6512 

[0 0 17] X3-*Sl§r»f5£Sfl3 0 4i {C*5V>T)lffi 
»fBi***»2 o 1 1 6<S>Si£fI^Xi (to)Rtt*J^i£ 
&SWES&952 0 2A^©X3-llf§Y (to) Srffl 
V > T> x3-figit%Y (to) ©Sf£{I*§Xi 

60 li ©x^-i^Mlliittcn^tfiW 
So UT, x3-*£fc«KB£*3 0 4i ^T9in-I 

[0 0 18] 0 1 . 

fctfv^-lt (Pyi /Pxi ) t?**. EH^. 

P,e (to) +Pd(0)) = Gl (a)) • 

p y (to) = Ps(a>) + PBi(a>) 

Pd(a))(±X3-(B^PBi (k)JW^OBm«^ 



(k)0'<7-tt1?**« H«fcx=i-«R6 0 l2©x 

3-*£sg*£^atiPy* / px2 " t?fe5 ° b *' L *^ 

■pfcftfc** ««#«bfc3MS«9xi(k)**tfx 

3-S»d^y (k) . C<DfJT'(iXi(a))t3<fct>'Y 

(to) *fl^Txa-*RSte«*»OT"*- E ^ m 
W*tfFFTOB«BWWCX3-«M^O 

-e*«flBt»3 0 4i«, ^*T?Bt»l/fcx=i-«« 
fUffcgjUf^fcD/W-ltPvU) /Pxi (<o) KfeV> 
T, -#/hSV>«*X3-«Ktt^«fc^"C«*'*'*- 
x3-IS£*iiJe»3 0 4 2 feRlCin-iifi^Y 

(to) fc«Sfl»Xt(«>©'V7-ttPT<«») /P 
X2 (a>) tc<tOX3-i!SS6 0 12 OX3-«K^fi 

[0 0 19] X3-JS^8P3 1 Oi E*3V>T*W3*X 
x3-^-&SH-SSi53 0 4i *»6©*<0X3 
^m1P>W /Pxi (») ^S^T, X3— 
, _6 0 li frf.Oxn-g§B.i (ai) 3rif£-f3„ 
iii»K:x3-*5£»3 l Oifcfc^TMNWXito) 
K, x3-Jg-&«H-**3 0 42 fr50tOxa-»B 
gr£»Pr(to) /P«2 (a) «T*»tTX3-SgS6 0 

Ey-f>3¥tfJgP3 0 5i T'ti, X3-*S<i^ CRei 

Y (to) *5£r>*ft5£X3-{I#B..(co) 
T, x3-«l|Ey-<>Gi(a))*SWrSo COMTtt 
IfttLfcxri-flWBti (a>) £\ -^na**©*!*^ 

/CJ6CDX3— ffllEEy-Y^Gi (ai)5:Slilt5, 
[0 0 2 0] UT> X3HWW>Jllli»3 0 5i *V 
:R 5X3-«iffiywylWa«UHCO''^KW*"*«' X3 
-«lffi'y'l'^»thgP3 0 5i ti. LXTtCTn-r^ (1) * 

mitt* -5 -s:x3-»ffw > g i %nm%o 

P»(to) CD 
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X* > L * i/Hitt. BfiloWliaWcltet * c i: tt* * 

Ps. (to) +Pd(t0) = Gl((o) • (P S (0)) + PB1((0)) 

±fB^ (2) *X3— aUEy-Y^Gt tOVTOSK-rSkx 
G.(to)= (P.. (») +Pd(o» / (P.(o)) + Pbi(o))) 
= (Py(o))-Pb.i (to) + P<"(<o)) /PyC») 



bi vto; 

40 mM©x3-«iMy-r>©3EiSS 1 Pffl*^*^' r;5,< ' 

[0 0 2 D cct% ±iBM«S*JSirc-rx3-«iffiy 
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x3-fl»Bei(»>©'V7- P» (») fcfcX3-SS 
ffi»Y (») (Q/<7->b>&±i£©li5£X3-<§#B 
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T'fc&o 0£Dif£x3-<f^Be. (eo) ©/<7-P 
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^10 3. ^6©x3-«S(i^i:«:A73UTX3- 
WJESftfcM^sey (k) SrtHtnT*, 
30 1 0 4, -104m fr6^*D*yi0 3. ^©X3 

-aeioewBSft^n^ftxe-A 1041 -10 

4m *»6tt©V-f *P*> 1 0 32 -1 0 3m -n©X3 
002 -4 0 0m C ^T»3HBBWW»3° 
SS«JE^B4 0 0. rt©*P^SP4 0 1 ©ftD»S8S 

a* x * ( k ) xitmmmmmz® 2 0 1 ©«»*«* 

«#X»(»)ftE«Wff««4 0 0i -4 0 0m 'MKfc 
U «Btt*xi(k)-x«(k)©«8*fTt>*<Tti* 

40 \o 0 2 7 ] B 1 RtfS 2 lcfcV>TX3-^B-»H-S^ 

x3-»^icfev-r, x3-sffi-e©g«asfi*^ x 

iiJiS«A£SP3 0 2. 5!)S£pfl3 0 3%S«SUt^o 

je^b. 4 0 0. ©Has»fJW««*2 oiw 

cDira»kiS^XA(a))^te©SWES^4 0 02 - 
J0 4 00. ^«ieU Cft6»«4 0 0» -4 0 0- liftD 



-6- 



11 

J¥g|5 4 0 1 &tfH&J&ffil*$$tt2 0 1 *i*iB8U <fc K> 

CO 0 2 8] 0 1 RXfm2lC7Kl,rz®Uc3S^T. 13- 
flPBEy-l' >SttlgB 3 0 5 1 . 3 0 52 . 3 0 5OttgC{± 

OJftJgfimcgSMtf^U-Si:, &tbfc3i=i-W!E.?^ y<r> 

^tf^USfc^ntffcSo CCDj&T-vx^^X^i/M! 
P d ( o» ) ^TY7+ L Z tMU-XTcOX3 — Oge 

[0 0 2 9] $£0 1 Sa r 0 2lC*3t/>T(i, M#«rJl& 
i&fg^cS&LTSaJIL/ctf, Cfte>0f£:*5i^TJii&3& 
ffii^&gfl 201i, 2012, 201, 202, &fffl 

m*m»m 203 *#p&u a* K«an?js-r <t ? 

-Z?SaSLTfe<fcV> 0 OSO^ISft^xi (k)-xn(kK 
I3-Illfy (k) JCOl/VC-tWJSBfHS©,. 0!lx. 
tf&^>7/l/«<D/S>7-ltPy(k)/P,,i (k) , P 

,(k)/Px2 (k) ^i6, z<Dm'm*mmi,T. s 

fl^xi (k), x!(k)C*»LTX3-fi^be 
1 (k) , be2 (k) *«B6U ft5£x3-fl*fbe 
1 (k) . be2 (k) ©/^"7-Pbei , Pb.2 in-l 

Mft^y (k) o/w— p» e> ?nfm n — Wff y 
-ogi , G2 *s (3) tra«ias»c«fe»>fniu c 

coxn-ffiJEEy-OGi . G2 
(k) {CSSCLT, u-JIEShftfl?s«(k)«» 
So 02<7)l§£-fc, SSSe^xi(k)-xH(k)€r*03?L/ 
T J t<0*Pllfte«^xA(k)i:x3— Mfll^y (k) 
i: £ oi^t InHtlfc: ^F^^^fl^^ttffiT'ffiS LtfeJ; 

[0 0 3 0] *fc5fe(ca>^fcJ;aic{5ino^txn— 



(7) 1$M 2002-237769 

»£E»«%tt*oa»S7-f^* angora) 

;Ux3-+-v>Hz^i:#tfflLTffli/>Sci:tT*So ffl 
03lc^"r<k'5tcv^'^a^> l 0 3i *>6<Dx 
(k) €\ 9HSOI9xi(k)-xi(k)« 

ot?jasLT, fe5i«i3-ifsiiu, tarn® 
is- M#*#tySK<l^*, 0 1 tcj*Lfcxe±0 2 ic 
/0 ^LfcSSflJffSfi6 0 OJCA^LT, ^<D5^Sx3- 
M#«:MfC«JEE-r 5 «fc -5 tc l,T & <fcV\, 

[0031] ®i&xf&2ic7FiLrzmm&mit=i>V2L. 

«fc 0 7a ^A**ff;?*T*Me*-e-T <fc</\> 
W^/n^LliCD-ROM, 7Dye- 

f-fXi'^ KM-r-fX^&ifcDS^Iix-^fc: 

j:oM»muRne«eKMtM:k:Gflcu^6o, stum 
mmifiL*ft\^xmtbnrc-7u>f^L.ziz/\Za.—z?i<DR 

A M£^"»D- K LTffflStlS, 
[0 0 3 2] 

*-**;l/*«c*Hrvr. M-«5HB«»&*ai'r*ci:!a: 
< N xaHittB-&«*#**ci:#<-i?*, RWSO&k 

[BIB<DSm*ltt^] 

50 [0 2] m2<D5IW©llflfim<oateBiJ««r^-rHo 
[0 3] ctD&Hfc: J: S SHS?*;!/* 

[s 4 ] HR«ftit^ae©-OT*^rH. 

[05] m*(om&%c.mt£T->iE ! m.-?2>Biwm!£mB<Dm 



(8) 



ttDfl 2002-237769 



CHI] 



104, 




103 



[12] 



x,(k> 



104i- 




i302 2 



203 

4 




-4002 



10-103* 



@2 



-8- 



(9) 



ftffl 2002-237769 



[03] 



3iE 



600 

_2_ 



-4-1042 
-<J-1043 



— I 

500 



y(k) 



-a— 103, 



} 



©3 




f 



-9- 



(10) 



Hi2002-237769 



[0 5] 



9B<B#xOO 

205 



se(k) 



203 



KA8B 





-69 
StSSB 








G 





-.206 
PHe 



13 



Se 



208 



104 



2£4 







ah 





2Q2 



IS* 



103] 



H5 



JK»iFFttfflK*#Hr:rTB3#l* B 
#«««IStts££tl:rt 



*mam^HE*¥KT-TS3Sl*§ B 

F#— A(##) 5D02O CC06 

5K046 HH11 HH46 HH56 HH79 



-10- 



